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(54) Alkaline sulfoaluminosilicate hydraulic cement and process for its manufacture 



(57) An alkaline sulfoaluminosilicate hydraulic 
cement contains water, calcium magnesium aluminosii- 
icate glass, portland cement clinker, sinter made from 
sodium zeolite and an S0 4 2 *-containing component, 
metakaolin and alkali metal compounds. Used as zeo- 
lites may be either synthetic zeolite and zeolite-contain- 
ing rock in which the main rock-forming minerals are 
clinoptilolite, mordenite, gmelinite and analcime at their 
total content in the rock not less than 40 % by weight. 
Used as a S0 4 2 *-containing component is a technical 
product, Na 2 S0 4 or natural raw materials, by-products 
or aluminopotassium alums. The sinter is obtained by 
thermal activation in the temperature range 500° to 
800°C of sodium zeolite and S0 4 2 ' -containing compo- 
nent taken in a ratio ranging between 1:1 to 4:1. The 
metakaolin is obtained by sintering a kaolinrte day in the 
temperature range 700-800° C until its full dehydration. 
The alkali metal compound are compounds that create 
an alkaline reaction in an aqueous medium. A bonding 
matrix obtained from the alkaline sulfoaluminosilicate 
hydraulic cement upon mixing with water is characteris- 
tic of the presence of alkaline sutfoaluminate and sulfoa- 
luminosilicate phases. The cement is produced by 
mixing in a certain sequence all the constituents and 
sets in both normal conditions and under heat curing. 
The cement can be used as a neat cement or with fill- 
ers, such as sand, crushed stone and gravel, to make 
mortars and concrete, that are characteristic of high sul- 



fate resistance, stable strength characteristics under 
alternate wetting-drying as well as low shrinkage along 
with high compressive strength and rapid strength gain. 
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Description 

FIELD OF THE INVENTION 



(00011 The invention relates to an alkaline sulfoaluminosilicate cement mixed with water to form neat cement, or with 
water and aggregates to make mortar and concrete, to be used in today's special construction industry where increased 
resistance to sulfate environments is required as well as for making shrinkage-free and expanding compositions, and 
the process of its manufacture. 



BACKGROUND ART 



r 0 0O2] Sulfate-resistant hydraulic cements which are blends of Portland cement clinker and granulated btast furnace 
slag have long been known Such cements are disclosed in many publications, e.g.. J.Bijin. Blastfurnace Slag Cement 
Netherlands. Stichting Beton Prisma. 1 996. pp.33-35. A drawback of these cements is their low strength as compared 
to Portland cement especially at early stages Furthermore, these cements exhibit shnnkage deformations that are 
comparable to those of Portland cement i.e., are considerable 

(00031 Prior art describes sulfoaluminate and sulfoaluminosilicate cements (T.V. Kuznetsova. Aluminate and Sulfoa- 
luminate Cements. Moscow. Stroiizdat Publish.. 1986) exhibiting a rapid strength gain and regulated deformation 
-shrinkage-expansion-. These cement formulations have been utilized in the construction industry as quek-ha.den.ng 
and self-stressing cements, but they present difficulties as a result of the instability of the phases of the cement stone 
formed because of their being unstable in time, especially when exposed to aggressive environments. 
[0004] Prior art also describes alkaline cements that appear to have some advantages over the previous^ described 
cements (U.S. Patents Nos. 5.372.640 issued on Dec. 13. 1994 and 5. 490.889 issued onFefc 13 1961). AceonSnj | to 
the first patent the bonding matrix obtained from the developed cement by treatment wrth water at a ratio of 3:1 to 6:1 
essentially consists of the formula: (Li. Na)0-7 K„ M 01 . 0 Ca 3 ^[AI 4 Si 6 . 1 40 21 .3 6 | (0-15 HaO). corresponding to cataum 
hydrosilicates and alkaline and alkaline- alkali-earth hydroaluminosilicate. which are known to crystallize slowly from 
the gel phase, resulting in an insufficient sulfate- resistance, an increased shrinkage and a flexurd I strong* . dectane 
under aKernate wettingKJrying curing conditions (A. Kutti. R. MalinowsW. Influence of the C""^^* 0 ^^^ 
ural Strength of Alkali Activated Blastfurnace Slag Mortar. Gotebourg. Chalmers Uraversrty Publication. 1982. No. 10. 

^Sl^Knownintheartistheslagalkalinecementdescribedby Glukhovskyetal. in U.S. Patent No A41 0.365issued 
on Oct 18. 1983. which consists of blast furnace or electrothermal phosphorous granulated slag, sodium sulfate ma 
quantity not more than 1 % by weight and water glass Na^ n Si0 2 m H 2 0. The main new formations of the cement 
stone are calcium hydrosilicate and gels of alkaline hydroaluminosilicate compositions that are i^cal of ordinary stag 
alkaline cements. Since sodium sulfate is introduced in an insufficient amount it appears to be unfeaaWeto provide me 
formation of sulfoaluminosilicate phases responsible for imparting the target physical-mechanical and deformative 
orceerties and corrosion resistance of the cement stone formed. The sodium sulfate starts hardening processes and 
does not participate in the formation of the phase composition of the cement stone The obtained cement stone shows 
considerable shrinkage exceeding the allowable limit values. Furthermore, the developed cement has rapid initial set- 
ting times (5 to 12 min) and is difficult to handle in practical applications because of the time bang too short 
[00061 Ukraine Patent N 5818 issued on June 6. 1995, describes a cement binder containing, in % by weight 63-82 
granulated slag. 3-12 soda-sulfate Wend with proportions of Na^ to Na 2 C03 - (3099.5):(70:0.5) and 15-25 zeolite 
rock of the composition: (K 2 . Na.Ca)0 N& 3 (4-10) SiC* 21^0. which is produced by mixing previously ground dry com- 
ponents followed by the addition of water. The processes of hydration and hardening taking place are a result of sulfate 
activation of the granulated slag. The zeditic rock acts as a pozzolanic additive which does not interact with sodium sul- 
fate The main hydration products of this cement ere calcium hydrosilicate and sodium-calcium hydroaluminosilicates 
introduced with the composition of zeolite rock and N a2 S0 4 lOHaO. Although this cement provided an increased tensile 
stength and a high resistance to crack formation, shrinkage and low sulfate resistance resulted from the high content 
of calcium hydrosilicates and strength, especially flexural strength, declined in alternate wetting-drying conditions as a 
consequence of the presence of water-soluble phases Na 2 S0 4 10 H 2 0. Furthermore, this cement hardens slowly 
under normal conditions and normally requires 6team curing. 
[00071 The prior art failed to eliminate the above drawbacks. 

00081 Although the developed cement and cement stone brought about some advantages over the conventional 
blended and alkaline blended cements, such as a high strength and frost resistance, properties such as shnnkags. low 
sulfate resistance and variations in flexural strength under alternate wetting-drying conditions have continued to present 
difficulties for the user where special properties are needed. 
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DISCLOSURE OF THE INVENTION 

[0009] The suifbaluminosilicate cement according to the invention is distinguished from bonding agents existing in 
current special cement technology by its composition as well as by the characteristics of the bonding matrix, the con- 
crete so produced and the process of producing this cement. 

[0010] With sulfbalumosilicate hydraulic cement for both general and special applications, the suifbaluminosilicate 
cement according to the invention is characterized by 35 to 87.5 percent calcium-magnesium aluminosilicate glass, 1 
to 10 percent orcfinary portland cement clinker, 10 to 35 percent zeditic sulfate sinter, O to 10 percent metakaotin and 
1.5-10 percent by weight alkali metal compounds. 

[0011] The established preliminary optimal proportions of the above components allow to achieve the goals of the 
invention by mixing preliminary treated and ground components with water in a W/C ratio varying between 0.25 and 0.6. 
[0012] According to a preferred embodiment of the invention, any calcium-magnesium aluminosilicate glasses in 
which the ratio of CaO+MgCO/AI 2 0 3 + Si0 2 is within 0.7 - 1 .2 (preferably, 0.75-1 . 1 5) and, preferably, blast furnace and 
electrothermal phosphorous slags as well as some steel-making slags in which the content of glassy phase is more 
than 70 % by weight are used. 

[001 3] The role of ordinary portland cement clinker is to regulate the rate of hardening processes, especially at early 
stages. Quickly hydrating in an alkaline medium, it starts crystallization processes in a hardened cement stona 
[0014] The sinter may be composed of interground and intermixed zeolite and sulfate-containing components at a 
ratio of 1 :1 to 4:1 . The firing temperature preferably is selected within the range of 500 to 800°C. Used as zeolite may 
be natural and synthetic high-silica sodium zeolites in which Ha: Al stt and Si:AJ £2. Examples are dinoptilolrte 
Na 6 (AI 6 Si 30 .072).24H 2 O, mordenite Na^AlgSi^ 0 96 ).24H 2 0, analcime Na(AISi20 6 )H 2 0, and gmelintte 
Naa(AI 8 Si 16 .048).22H20, which typically show considerable sizes of cavities and channels comparable to those of Na\ 
K*. CO3 2 ', S0 4 2 ~-tons As a rule, zeolites are not found in nature in pure form, but within rocks. The content of zeolites 
in the rock to meet the objectives of the invention preferably should be £ 40 % by weight as sulfate-containing compo- 
nents K 2 S0 4 nH^, Na 2 S0 4 .nH 2 0, KA1(S0 4 ) 2 .I2H 2 0 or industrial wastes containing them may advantageously be 
used. 

[001 5] During the thermal treatment of a mixture of zeolite and S0 4 2 "at a temperature within the temperature range 
corresponding to the dehydration temperature of zeolite (500-800°C), there occur, first of all, destabillzation, then inter- 
action with S0 4 2 *-containing components by occluding the latter in the channel cavities of zeolites to form an active sin- 
ter the main phases of which are amorphosized sodium aluminosilicate, weakly crystallized nepheline 
Na2O.AI2O3.2SiO2.or leucite K 2 O.Ai 2 0 3 .2SiO 2 and nosean 3(Na 2 O).AI 2 03.2SiO2)(12)Na 2 SO 4 . 
[001 6] Metakaotin can be produced by sintering a kaolinrte clay at 700-800°C that serves as an active amorphosized 
product to regulate a new formations phase composition. An alkaline component (E) is presented by alkali (Na, K, Li) 
compounds creating a strong alkaline reaction in an aqueous medium. Referred to them are: caustic alkalis MeOH, 
sulfides MeS, carbonates Me2C03, fluorides MeF and silicates Me 2 0.nSi0 2 , where Me » Li, K. Na. 
[001 7] In contrast to traditional alkaline cements, the S0 4 2 -ion in the cement of the invention participates actively in 
the formation of hydrosulfoaluminosilicate phases of target composition bringing about the advantages of the cement 
according to the invention in view of the traditional ones, and the sinter being a thermally activated ion-exchange com- 
plex promotes this process. Thus, by the introduction of nosean into the cement, conditions within the sinter can be 
reached under which the nosean becomes a crystaJlochemicai sublayer for increasing content and creating the stable 
existence of these phases in a cement stone structure, especially when cement stone is exposed to sulfate aggressive 
environments. 

[001 8] Besides, the presence of active aluminosilicate phases as well as an inner integrity and morphological similar- 
ity of the hydration products will always provide for the existence of limited raw of solid solutions of replacement 

SiO 2 (OH)2 2 -->[S04, 2 - 

(Regord M., Horhain K. Mortureaux B, Revue de Materiaux de Construction, 1974, 68 pp. 59-79). 
[001 9] A final member of this raw may be Na-Ca hydrosulfoaluminate 0.5Na 2 O • 4CaO • O.SAI^ • I.ISO3 ■ 1 6H 2 0 (Lar- 
ionova ZM et aJ. Phase Composition, Microstructure and Strength of a Cement Stone and Concrete. Stroiizdat Pub- 
lish.. Moscow. 1977, pp.171 -180), which is a reason of low shrinkage of the cement stone formed. The sinter due to its 
instability serves also as an auxiliary reserve of Na* -cations which migrate from a micropore space of the ther reacti- 
vated zeolite into a liquid medium, which leads to an increase in the alkalinity of the latter due to an increase in the Nat- 
ion concentration. This, in turn, results in an acceleration of the dispensation processes in the aluminosilicate glass and, 
thus, in the intensification of the processes of hydration and hardening. 

[0020] Thus, if zeolite and. e.g., Na 2 S0 4 while mixing with water did not change in practice, the pH of the medium, 
the preliminary thermally destabilized sinter when mixed with water causes the pH of the medium to reach 10. 14-1 1 .8. 
Thus, contrary to traditional approaches of producing effective alkaline cements, the cement of the invention enables to 
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obtainaaualitativelynew phase composition of the earner* stone in which chemical binding of »e^occu«to^ 
IXZ*!^^*. whk^arTareason ot the advances of the cement according to the invents over tradrtonal 
technical solutions. 



5 Example 1 

100211 A sinter was obtained in the following manner: 70 weight parts of dinoptilotite rock with 70 % <**<f™*** 
« ai carts of chemically pure Na,S0 4 were mixed. Then the mixture havmg a mosture content 

M ^^JXiSSo(m - 2 and cuing for 30 min. the pH of the solution was 1 1 .8. The study of 
Si dSrby aid of X-ray analysis showed that as a result of the thermal treatment of the rmxed 
^SSK the £• corresponding to zeolite and Na 2 S0 4 were not found, but the peaks 
TTnIS • 0 2M * 0372- 0.6511 0.228 nm appeared, which may be referred to nosean 
7m^^Om^; along w* peaks with d=0.387. 0.321. 0.228; 0.191 nm. which may be referred to 
nepheline a 2 O.AI 2 03.2SiOfc. 

[0022] The zeolitic rock of the following chemical composition was used: 
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SI0 2 


A12Q3 


F62Q3 


CaO 


MqO 


SO3 


MnO 


TKD2 


K20+Na20 


LOI 


64 t 85 


13.9 


5.03 


4.09 


1.5 


0.16 


0.16 


0.25 


2.29 


7,17 



25 



30 



Fyample 2 

ro0231 A sinter was obtained in the following manner: the previously ground Na 2 S0 4 and a synthetic zeolite £f !t» 
[0023] a www" ™» a gj/A| 3 35 e rixid in various proportions, then pressed to pro- 

ScTSS were Seied Sc S min. After grinding to produce a powder having a particle dianv 
eter .To^CoXs S with deionized water at W/S - 10. Tne photometric studies of water w*h a Na'- 
concentration = 0 ml/l are given in the Table. 



35 


Zeolite/Na2S04 


pH of resultant sulution 


Nations content In resultant 
solution, mq/l 


40 


90:10 


8,9 


39800 


80:20 


10,14 


42400 




70:30 


10.57 


45080 




60:40 


115 


65700 


45 


50:50 _ 


11.8 


69300 



50 



55 



f00241 Investigator* of the bond of the Na 2 S0 4 molecules in the cavities of zeolite after treatment of me srnter wrth 
S wa^ortCmlans of an NMR assay of AJ and Si atoms (Gabuda S.P. et al. Nudear Magnate Resonance .n 
ChTr^s^ Zte Pubiish., Moscow. 1988. 216 pp.) using the apparatus CXP-200 -Bruker- (Germany). A tre- 
S ?Z SCni was 39.76 MHz. Al 27 - 52.114 MHz. The results are given in Figure 1. As .s apparent 
Tm 2e FigSe an fcttSnd N a2 S0 4 with atoms of which an alurninosilkxmoxygen framework consists occurs. 
,™ f 9 ^^r« rfWsuta ofthe A1 27 -atom showed that it exists in the initial mineral within aJummosihconox- 

Str^ 

ygen tetraneorons \^ « octahedral coordination, what is testified by the 
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conf irmed by a chemical interaction between Na 2 S0 4 and zeolite. 
[0026] The zeolite of following chemical composition was used: 



Oxide content, % bv wei< 


3ht 


SiOj> 


AI3O3 


Fe 2 0 3 


Na20 


LOI 


46.48 


23.88 


0.12 


14.52 


14.32 



Example 3 

15 

Blast furnace granulated slag 
Ordinary portland cement clinke 
20 Sinter of Example 1 
Metakaolin 
Na20-Si02 

25 

[0027] were mixed with 60 weight parts of water in a "HobarT mixer until the mixture appeared to be homogeneously 
distributed. 

[0028] Then, the resultant mixture was placed in 2 cm cube molds and allowed to hydrate at 20±20°C and R.H.=98±1 

30 %. 

[0029] An investigation of the phase composition of new formations of the cement stone using XRD showed that after 
28 days of hardening, peaks appeared in the spectrograms with d=0.182; 0.280; 0.303 run corresponding to a tober- 
morite group, peaks with d»0.179; 0.228; 0.262; 0.287; 0.371; 0.45 nm corresponding to nosean and peaks with 
deO.250; 0.280; 0.350; 0.46; 0.52 nm correponcfing to sodium-calcium hydrosulfoaluminate of the composition O.SNa^ 
35 4CaO O.9AI2O3 I.ISQ3 • 16H 2 0. With an increase in the hardening time of up to 90 days, additional peaks occur with 
d=0.298; 0.343; 0.561 nm, which may be referred to analcime Na(AISi206)H20. 
[0030] The following components were used: 



40 




Oxide content, % by weight 
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AI2O3 
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CaO 


MgO 


SO3 


MnO 


TI02 


LOI 


CaO+M 
gO/AI 2 


45 






















O3+SI 




Blastfurnace 


32 


15,4 


1,1 


31 


10,1 


0,6 


1,0 


7,7 


1 


0,86 




granulated slag 






















50 


Ordinary portland 
cement clinker 


22 


6,25 


3,0 


65,5 


1,65 


0.5 






1 


0 




Metakaolin 


68 


31.2 


0,2 












0,6 





55 



-35 parts by weight 

- 10 parts by weight 
-35 parts by weight 

- 10 parts by weight 

- 10 parts by weight 
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Example 4 



Blast furnace granulated slag 
Ordinary portland cement clinker 
Sinter of Example 1 
Sodium metasilicate Na20 Si02 



- 79.6 parts by weight 
-1.4 parts by weight 

- 10 parts by weight 

- 10 parts by weight 



10 



15 



20 



[0031 1 were mixed with 36 weight parts of water and 300 weight parts of ISO standard sand, the blast furnace gran- 
Ed dT^Star being interground to a particle size of d<45 pia The resultant mortar was placed into beam 
2! 1521^ «* h the European standards for cement After 2 days idl hardening *e 

c^re^f ^engS wal 35 MPa and the f texural strength 6.1 MPa, after 7 days 4* 1 MPa and 69 ^ 
^TaneTaS days 1 10 MPa and 12.8 MPa, respectively. The coefficient of corrosion resistance in a 3 % solution o 
mIS^LS on cememLnd (1 :3.5) samples with dimensions 1x1x3 cm as a ratio between f lexural strength of 
T^^^ZSS^uZfB of normal hardening in an aggressive environment to that of the samples stored after 

1^ 

of K 2 S0 4 after 3 months 1.2, after 6 months 1.38, after 12 months 1 .6. Shrinkage deformation after 28 days of harden- 
ing was 0.075 %, after 1 80 days was 0.09 %. 
[0032] The following components were used: 
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nviHomntflnt %bvwelaht 
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AI203 


F9203 


CaO 


MgO 


SO3 


MnO 


LOI 


CaO+ 
MgO/A 


30 




















I2O3+ 
Si0 2 




Blastfurnace 


38,4 


15,2 


0.7 


36,2 


7,96 


2.09 


0.65 




0.66 


35 


granulated slag 






















Ordinary portland 
cement clinker 


23,3 


6.6 


1,72 


65,36 


2.04 


0.25 









40 



45 



50 



Example 5 

[0033] A calcium-magnesium glass was prepared by sintering a mixture of components ^ fJO-C wim su^uert 
sham cooling by pouring the same into running water. After cooling the granular glass is allowed to dry and ground to 
tSZ i s£ <43 pm A zeolite rock previously ground to a partide size d <8C )pm and hajnng a content of 40 weight 
i clSiS and \0 weight % anaicime and potassium aluminate alums KAI(SO<) 2 12^0 were .nternnxed at a rato 
5 JllKeS atWb for 1 hour. After thkthe ready sinter was ground to a particle diameter of less than 10 ^m 
and a mixture having the following composition was prepared: 



55 
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w 



is 



20 



Calcium-magnesium 

aluminosilicate glass 

Ordinary portland cement clinker 

of Example 4 

Sinter 

Potassium metasilicate 
K20 Si02 



- 54,7 parts by weight 

- 5 parts by weight 

- 30 parts by weight 

- 10.3 parts by weight, 



and mixed with 300 weight parts of water and ISO standard sand of Example 4 until the mixture appeared to be homo- 
geneously distributed. The resultant mortar was placed into beam molds and allowed to hydrate in accordance with the 
European standards for cement After 28 days of hardening, the compressive strength was 68 MPa and flexural 
strength 7.8 MPa. Then the samples were allowed to harden under cyclic alternating wetting and curing according to 
the following regime: 7 days in water + 7 days in air<lry conditions at 20±2°C and R.H. 60±1%. After the first cycle of 
curing the strength of the samples for compression was 70 MPa. for flexure 7.2 MPa, after the second cycle 72 MPa 
and 7.0 MPa, respectively, and after 150 cycles 94.2 MPa and 8.4 MPa, respectively. Shrinkage deformation after 28 
days of hardening was 0.01 %, after 150 cydes of wetting-drying 0.0 %. 
[0034] Zeolitic rock having the following chemical composition was used: 



Oxide content. % bv wdQht 




SiOj> 


AI2O3 


F9203 


CaO 


MgO 


SO3 


MnO 


TT02 


K20+Na20 


LOI 


58.24 


21.08 




3,3 . 


1.22 


0.16 


0.14 


0.53 


8.34 


2,65 



25 



30 



35 



40 



[0035] The calcium-magnesium aluminosilicate glass of the following chemical composition was used: 



Oxide content. % by weight 


0aO+MgO/AI2O3+Si02 


Si0 2 


Al 2 0 ? 


Fe^Og 


CaO 


MgO 


LOI 


33.8 


13.4 





40.8 


10.5 


0.5 


1.08 
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50 
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FY gmole 6 

Blast furnace granulated slag 
of Example 6 

Ordinary portland. cement clinker 
of Example 4 
Sinter of Example 5 
Metakaolin of Example 3 
Sodium metasilicate Na20-Si02 



62 parts by weight 

- 1 part by weight 

- 20 parts by weight 

- 10 parts by weight 

- 7 parts by weight, 



is 

[0038] The following components were used: 
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30 





Oxide content, % by weight 






CaO+Mg/ 
AI203+SI02 
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AI203 
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CaO 
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S03 


MnO 


LOI 




Blastfurnace 

granulated 

slag 


36,69 


7,65 


2,6 


45,85 


2,94 


2,06 


1,63 


1,34 


1,13 



55 



Example 7 

<o [0039] As in Example 1 , a anter «*s obtained from a zeolto rock of Example 1 and a soda-suHate Wend taken at a 
ratio of 1 : 1. Using the sinter, the following mixture was prepared: 



45 



50 



55 



Blast furnace granulated slag 
of Example 6 

Ordinary portland cement clinker 

of Example 6 

Sinter 

Metakaolin of Example 3 
Sodium metasilicate Na20-SiO2 



-43.5 parts by weight, 

- 10 parts by weight 

- 35 parts by weight 

- 10 parts by weight, 
.1.5 parts by weight, 
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in accordance with the European standards for cement After 28 days of hardening the expansion of the samples was 
0.01 %, after 180 days 0.05 %. 

[0040] The chemical composition of the soda -sulfate blend, which is a byproduct of aluminium production, was found 
as follows: Na 2 C<>3 24.63 % by weight NaOH 3 % by weight AJ2O3 1 .81 % by weight; Na 2 S0 4 70.5 % by weight 

Example 8 



Cement of the invention 

of Example 4 

Standard sand 

Coarse aggregate (granite) 

of fraction 5- 10 mm 

of fraction 10- 20 mm 



1 part by weight 
1.34 parts by weight 

1.28 parts by weight, 
2.36 parts by weight, 



[0041] were mixed with 2.7 weight parts of water until the mixture appeared to be homogeneously distributed. The 
concrete mix has a slump after 1 min of 7.4 cm, after 45 min of 4.5 cm. The hardened concrete cured at 20±2°C and 
R.H. and after 3 days showed a strength of compression and flexure of 46.4 MPa and 6.4 MPa. after 7 days 61 .5 MPa 
and 7.9 MPa. after 28 days 82 MPa and 8.5 MPa, after 180 days 105 MPa and 10.2 MPa, after 720 days 118 MPa and 
1 1 .8 MPa. respectively. Shrinkage deformation after 28 days of hardening was 1 0" 5 a 15.4 and after 180 days of 
hardening 10" 5 = 16.6. 

Claims 

1 . An alkaline surfoaluminosilicate hydraulic cement, characterized in that it consists essentially of 35 to 87.5 per cent 
by weight calcium-magnesium aluminosilicate glass, 1 to 10 per cent by weight ordinary portland cement clinker, 
10 to 35 per cent by weight zeolite- sulfate sinter, O to 10 per cent by weight metakaolin and 1.5 to 10 per cent by 
weight alkali metal compounds. 

2. An alkaline sulfoaluminosilicate hydraulic cement according to claim 1 , wherein the calcium-magnesium alumino- 
silicate glasses with the CaO+MgCO/AI 2 0a + Sj'0 2 is 0.7- 1.2. 

3. An alkaline sulfoaluminosilicate hydraulic cement accordng to claim 1 or 2, wherein the calcium-magnesium alu- 
minosilicate glasses are presented by blast furnace, electrothermal phosphorous and steel- making slags with a 
glassy phase content of * 70 % by weight 

4. An alkaline sulfoaluminosilicate hydraulic cement according to claim 1, 2 or 3, wherein the zeolite-suifate sinter is 
obtained by sintering the mix of zeolite and S0 4 2 * taken in a ratio of 1 :1 to 4: 1 in a temperature range of 500 to 800°- 
C. 

5. An alkaline sulfoaluminosilicate hydraulic cement acorcGng to any of claims 1 to 4, wherein the sodium high-silica 
zeolites with Na to Al * 1 and Si to Al £ 2 are used for obtaining the above sinter. 

6. An alkaline surfoaluminosilicate hydraulic cement according to any of claims 1 to 5, wherein synthetic zeolites or 
zeolitic rocks with a zeolite content not less than 40 % by weight are used as sodium high-silica zeolites with Na to 
AI*1andSitDAIa2. 

7. An alkaline sulfoaluminosilicate hydraulic cement according to any of daims 1 to 6. wherein technical products 
Me2S0 4 .nH 2 0. where n=0-l0, Me-K, Na. and KAI(S04) 2 .I2H 2 0 in which the Me2S0 4 content is * 70 % by weight 
are used as a S0 4 2 " containing component. 

8. An alkaline surfoaluminosilicate hydraulic cement according to any of claims 1 to 7. wherein used as alkali metal 
compounds are those of Na, K, and Na creating in an aqueous medium an alkaline reaction and selected from the 
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group of hydroxides, carbonates, sulfides, fluorides and silicates. 

A bonding matrix derived from the alkaline suHbaluminosilicate hydraulic cement according | to any of claims 1 to 8. 
fna^of alWinesu^^ t"4.1 toformchem- 

ical compounds with bonds -O-AI-O-Si-0 and Si-O-AI-Si-O. determined wrth the use of NMR. 

, n . „ .„ anri rflorta . ^ - bonding matrix according to daim 9 and standard aggregates in the ratio 1:3 to 1 :4.98 

w^c^to^^ 

a compressive strength 

after 2 days -22.4 to 35 MPa, 

after 7 days - 45.1 to 61 .5 MPa 

after 28 days - 68 ■ 1 10 MPa, 

aftexural strength 

after 2 days - 5.6 to 6.1 MPa 

after 7 days - 6.9 to 7.9 MPa 

after 28 days - 7.8 to 1 2.8 MPa 

a shrinkage (-) - expansion (+) deformation 

after 28 days- -0 075%- + 0.01% 

after 180 days - 0,09% - + 0 05 % 

a corrosion resistance in a 3 % solution of Mg50 4 

after 3 months - 0.98; 

after 6 months - 102, 

after 12 months -1 

in a 10 %r solution of K 2 S04 

after 3 months - 1.2; 

after 6 months - 1.38; 

after 12 months -1.6; 

anef^eeTa^^ettng-dr^ at 20*2-0 and a relative humxfity 0,60*2% no, exceeding 10 % of 
the initial strength after 28 days hardening in standard conditions. 
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FIG. 1 




£5 m;C farts. 



Figure NMR spectrum lines 

1 - of initial synthetic zeolite by Si; 

2 - of initial synthetic zeolite by Al; 

3 - of a system "synthetic zeolite + Na 2 SO<T by Ai. 
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